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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Matsumoto (US 5,043,922). 

Claims 1, 6 and 7: Matsumoto discloses A computer-readable storage medium 
for storing a shadow volume generation program that causes a computer to generate a 
shadow volume used for rendering a shadow cast by an object placed in a three- 
dimensional virtual space, wherein the shadow volume generation program causes the 
computer to execute the steps of: 

• writing a Z value corresponding to each pixel within a predetermined area 
including at least the shadow casting object, into a Z-buffer, using a light source 
placed in the virtual space as a viewpoint (col. 6, lines 25-39); and 

• generating the shadow volume from a plane object by determining a position of 
each vertex of a plurality of polygons composing the plane object, with regard to 
a direction perpendicular to a surface of the plane object in accordance with the 
Z value of each pixel written in the Z-buffer (col. 7, lines 26-35). 
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2. A storage medium according to claim 1 , wherein 

• a shape of the plane object is defined by a plurality of vertices, each having 
different combination of an X-coordinate and a Z-coordinate (col. 7, lines 26-56), 
and 

• in the shadow volume generation step, a Y-coordinate of each vertex of the plane 
object is determined in accordance with the Z value of each pixel written in the Z- 
buffer (col. 7, lines 9-56). 

3. The storage medium according to claim 1 , wherein 

• the light source is a point light source (col. 12, lines 24-57 or col. 5, line 20), and 

• the shadow volume generation step includes a step of determining a position of 
each vertex of the plane object with regard to a direction parallel to a surface 
thereof in accordance with the Z value of each pixel written in the Z-buffer (col. 
12, lines 24-57). The parallel light is inherently disclosed by Matusmoto because 
multiple light sources arranged in a line is the equivalent of a parallel light source. 

4. The storage medium according to claim 3, wherein 

• a shape of the plane object is defined by a plurality of vertices, each having a 
different combination of an X-coordinate and a Z-coordinate (col. 7, lines 9-55), 
and 



Application/Control Number: 10/635,652 Page 4 

Art Unit: 3714 

• in the shadow volume generation step, the X-coordinate and the Z-coordinate of 
each vertex of the plane object are determined in accordance with the Z value of 
each pixel written in the Z buffer (col. 7, lines 9-55). 

5. The storage medium according to claim 1 , wherein the shadow volume generation 
program further causes the computer to execute the steps of: 

• placing the shadow volume generated at the shadow volume generation step in 
the virtual space in a virtual manner so that a height direction of the shadow 
volume coincides with a direction of light emitted from the light source (col. 7, line 
40 -col. 8, line 13), and 

• rendering the shadow of the shadow casting object using the shadow volume 
placed in a virtual manner (col. 7, line 40 - col. 8, line 30). 

Response to Arguments 

Applicant's arguments filed September 20, 2006 have been fully considered but 
they are not persuasive. 

Regarding applicant's argument that Matsumpto fails to disclose "generating the 
shadow volume from a plane object by determining a position of each vertex of a 
plurality of polygons composing the plane object with regard to a direction perpendicular 
to a surface of the plane object in accordance with the Z value of each pixel written in < 
the Z-buffer", Fig. 20 discloses a plane object composed by a plurality of polygons, 
wherein the direction perpendicular to each of the plane objects is determined. 
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Matsumoto refers to the process as the identification of "normal vectors" (column 13, 

lines 28-41), wherein it is well known to one of ordinary skill that a normal vector is 

perpendicular to a given surface. The shadow volume generation process disclosed by 

Matsumoto also involves the determination of the Z value of each pixel written in the Z 

buffer, wherein a Z value is the distance from the viewpoint to the object, referred to by 

Matsumoto as a depth value, in col. 2, lines 31-47; "a Z-buffer (depth buffer) is modified 

to store information needed for shadow generation in addition to depth values". Col. 6, 

lines 54 - 69 further disclose the invention as claimed, wherein an overview of the 

system is described as follows (emphasis added): 

FIG. 5 shows a graphics system embodying the present invention. In the figure, 
the graphics system generates pixel data by processing a polygon-segmented 
surface model , and displays the pixel data on a display screen. The basic 
functions of the graphics system include hidden-surface elimination, Gouraud 
shading, and shadow generation. 

A graphics application is executed on a host computer 1 to supply polygon data 
represented in world coordinates, that is, coordinates and color information of 
each vertex of a polygon , as well as similar shadow polygon data, to a 
transformation section 2. The transformation section 2 transforms the data to 
screen coordinates and depth data on the screen through a perspective 
transformation and a scale transformation. 



Regarding applicant's argument that the shadow volume generation process of 
Matsumoto fails to disclose a "programmed logic circuit", interpreted by the examiner to 
be a programmable logic controller (PLC), is, in its broadest interpretation, a processor. 
Matsumoto discloses the use of a processor to perform the shadow volume generation 
process throughout the specification. 
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Regarding applicant's argument that the previous office action implicity alleges 
that Gouraud shading discloses the limitations of claims 1 , 6, and 7, and that, in general 
and as used in Matsumoto, Gouraud shading applies only to shading and shade 
generation, not shadowing and shadow generation, the examiner contends that 
Gouraud shading is only a single aspect of the invention disclosed by Matsumoto, and 
that the shadow generation process is disclosed as cited above. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Meagan Thomasson whose telephone number is (571) 
272-2080. The examiner can normally be reached on M-F 830-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bob Olszewski can be reached on (571) 272-6788. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Meagan Thomasson 
January 20, 2007 




ROBERT OLSZEWSKI 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3700 



